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AUDIT SUMMARY 
 
 

We completed an interim review of the State Police Project Management Team’s oversight and 
administration of the Statewide Agencies Radio System (STARS) Project.  The STARS project includes a six-
year, $338 million agreement with Motorola to design and install a new state of the art telecommunications 
and radio system for the Virginia State Police and twenty other agencies of the Commonwealth.  Our office 
monitors the status of major Commonwealth projects such as the Statewide Agency Radio System to help 
identify and prevent failures related to project management in order to minimize loss to the Commonwealth. 
 

Our review found that the STARS Project Management Team has provided accurate but not complete 
information to support an accurate determination that the project is on-time and on-budget.  The Project 
Management Team does not follow a number of best practices in project scheduling, budgeting and risk 
management. The Project Management Team has not revised its plan to ensure complete and timely 
communication to reflect current needs.  The Project Management Team has not established complete policies 
and procedures to enable it to effectively manage the contract with Motorola. 

 
We recommend throughout the report that the STARS Project Management Team incorporate the 

following. 
 
• Revise the project communication plan to ensure current processes are included 

and all necessary written communiqué is documented and agreed-upon by all 
stakeholders. 

 
• Develop a long-range assignment schedule of internal resources to more 

effectively plan for inspection of deliverables. 
 

• Develop an estimated cost to complete the project in order to improve the 
effectiveness of budget management. 

 
• Develop and adopt realistic assumptions for project scheduling and budgeting in 

order to reduce delays that are unexpected by key stakeholders. 
 

• Continue to follow best practices in the execution, control, and close-out of the 
project in order to ensure the quality of the final system. 

 
It is important for the Project Management Team to balance the three project constraints of cost, time, 

and scope, to ensure that the project delivery is on-time, on-budget, and complete with stakeholder’s 
expectations.  As the Project Management Team moves forward under the assumptions adopted and considers 
future changes in order to bring this project to a close on-time and on-budget, it is essential that the quality 
and intended scope of the project be considered in all decisions.  Failure to do so could create greater long 
term costs to the Commonwealth resulting from future maintenance, upgrades, or training. 
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STARS PROJECT 
 

Background 
 
The Virginia State Police began installation of the existing statewide land mobile radio system in 1977, 

and many of the radios still in use today date from that installation.  Since 1977, the State Police estimate that 
they have installed the original radios in approximately six generations of patrol vehicles.  This network 
supports only a single conventional voice channel in any given area.  Therefore, the system has routine severe 
radio congestion and existing channels cannot support interoperability with local public safety radio systems 
without further increasing the wait time for users.  In addition, the existing technology will not support 
advanced law enforcement needs for mobile data transmission.  

 
Recognizing the inadequacies of the existing radio system, the State Police developed the Statewide 

Agencies Radio System (STARS) concept, which is based on the recognized need for a shared statewide 
public safety grade radio system that facilitates law enforcement mobile data transmission and interoperability 
with the localities.  STARS will upgrade the current State Police land mobile radio (LMR) network with a 
digital radio system under the APCO Project 25 equipment standard.  This equipment standard specifically 
addresses multiple user digital radio standards for public safety agencies throughout the country and the 
world.  In addition, STARS will increase the capacity of the public safety service network and allow 
additional disaster recovery alternate paths.  

 
STARS should allow for essential public safety grade communications to operate seamlessly 

throughout the Commonwealth for the twenty state agencies charged with emergency response duties and 
facilitate interoperability with local governments and federal agencies.  The interoperability solutions within 
STARS allow each locality, at the county and city level, to communicate with users independent of their 
technology or radio frequency band.  The locality can employ direct interoperability by using compatible 
radios that communicate on the STARS network or the federal radio network, depending upon the situation. 

 
Project Inception 

 
On July 1, 2000, the Commonwealth, through the Department of General Services, awarded a 

consulting contract to Hayes, Seay, Mattern & Mattern, Inc. and its communications subsidiary, CTA 
Communications.  CTA Communications provided technical consulting for the design of a modern 
communications network for the Commonwealth, which served as the basis for a Request for Proposal for a 
new communication system issued on August 1, 2001.  

 
Twenty agencies were committed to participating in the STARS project since it was determined that 

these agencies would directly benefit from sharing and using the technology and network developed under 
STARS.  The Governor designated the State Police as the lead agency for this project.  Table 1 lists the 
twenty original agencies of the STARS project.  

 
Table 1 

 
Department of Alcoholic Beverage Control 
Department of Aviation 
Division of Capitol Police 
Department of Conservation and Recreation  
Department of Corrections 
Department of Emergency Management  
Department of Environmental Quality 
Department of Fire Programs 
Department of Forestry 
Department of Game and Inland Fisheries 

Department of Health 
Department of Information Technology 
Department of Juvenile Justice 
Department of Military Affairs 
Department of Mines, Minerals, and Energy 
Department of Motor Vehicles 
Department of Professional and Occupational Regulation 
Department of State Police 
Department of Transportation  
Virginia Marine Resources Commission 
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 On November 1, 2005 the Governor changed the composition of the participating agencies.  The 
Departments of Aviation and Professional and Occupational Regulation withdrew and were replaced by the 
Chesapeake Bay Bridge Tunnel Police, the Department of Charitable Gaming, and the Virginia Port 
Authority.  The name of the Department of Information Technology was corrected to read the Virginia 
Information Technologies Agency (VITA). 
 

In response to the Request for Proposal, the State Police received a proposal only from Motorola.  
State Police’s STARS Project Management Team evaluated the response and then began negotiations with 
Motorola.  The State Police, the Attorney General’s Office, and CTA Communications constituted the 
negotiation team, who reviewed Motorola’s original offer of $370,751,598 for the total system. The 
negotiation team analyzed the offer and prepared a counter offer.  Final negotiations resulted in a total system 
cost of $329,895,699 and on June 23, 2004, the Commonwealth signed the contract. 

 
The reduction in the price represents changes in Motorola’s costs and the Commonwealth assuming 

responsibility for the following construction and procurement activities no longer included in the Motorola 
proposal.  The Commonwealth agreed to assume responsibility for: 

 
• renovating a warehouse at State Police Headquarters to serve as the Network 

Operations Center;  
• constructing a new building at the Division Six Headquarters at Salem to serve as a 

master site for the western portion of the state; and 
• purchasing all of the software for the laptop computers through the VITA contract 

with Microsoft, where applicable. 
 

Project Scope 
 
The STARS contract includes a number of components to enable statewide communication for 

emergency services.  Major deliverables include: an integrated voice and data land-mobile-radio network; a 
mobile data communication network; a separate future 700MHz mobile data network; a microwave 
telecommunication network; upgrades to current State Police communication centers; construction of a zone 
control center and a network operations center; new hardware for the entire State Police fleet; and service 
migration from the current system to STARS.   

 
Motorola will develop the transmitter sites, which will include upgrading or erecting new towers, 

shelters, grounding systems, and power systems.  Motorola will also develop the Zone 1 Master Site in 
Chesterfield and upgrade or develop the seven State Police Division Headquarters (including the Zone 2 
Master Site located in the Roanoke Valley).  

 
Motorola will bring together the component sub-systems of land-mobile-radio, microwave, and data 

communications technology into a single system and ensure that the sub-systems function together.  Motorola 
will perform the necessary work to design, manufacture, install, and integrate STARS with all participating 
agencies.  Motorola will also provide documentation and training to support the operation of STARS during 
the implementation period.  
 
Project Financing - Capital 
 
 Funding for the capital portion of the STARS project uses revenue bonds authorized by the General 
Assembly.  Chapter 522, Virginia Acts of the Assembly – 2004 Session, authorized the Virginia Public 
Building Authority to issue the initial $159,300,000 in revenue bonds for Phase I of the project.  Repayment 
of these bonds would come from an increase in the tax on rental vehicles within the Commonwealth.  
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Chapter 245, Virginia Acts of the Assembly – 2006 Session, authorized an additional bond issue in the 
amount of $201,900,000 for Phase II of the project.  To date, the Commonwealth has issued revenue bonds 
amounting to $245,900,000. 
 

Expenditures against the major contract with Motorola total $184.3 million through 
September 30, 2007.  This represents 53.8 percent of the current contractual amount.  In addition to the 
contract with Motorola and the internal project management costs of State Police, the STARS project has 
issued contracts or purchase orders with a number of other vendors for facility construction, frequency 
licensing and computers and computer software.  Capital payments to other vendors related to the STARS 
project total $9.6 million through September 30, 2007. 

 
The second largest capital contract is that with W M Schlosser, Inc. W M Schlosser, Inc. is the 

primary construction contractor for the renovation and construction of the State Police Headquarters Network 
Operations Center. W M Schlosser, Inc. completed the renovation at a total cost of $3 million. 
 

Through June 30, 2007, the Project Management Team has expended 53.7 percent of the total capital 
bonding authority and still has five out of seven Divisions of the State Police to complete.  For a schedule of 
capital sources and uses see Appendix A. 
 
Project Financing - Operating 
 

The State Police will pay for consulting, management, testing, inspection, and other operating costs 
with General Funds specifically designated for administration of the STARS project.  The following is the 
General Fund appropriation by year for this project. 

 
Fiscal Years and Funded Agency   
2003-2004 – State Police  $   3,000,000 
2005 – State Police  2,510,000 
2006 – State Police  2,510,000 
2005 - Department of Forestry  123,599 
2006 - Department of Forestry  244,359 
2007 - State Police  2,510,000 
2008 - State Police       2,510,000

   
Total General Fund Appropriations  $ 13,407,958 

 
Since the first appropriation for STARS operating expenses in fiscal year 2003, the project has spent 

$11.3 million through the first quarter of fiscal year 2008.  Total General Funds spent on project management 
activities through September 30, 2007 is $17.6 million, $10.5 million of which are payments to Hayes, Seay, 
Mattern & Mattern, Inc. for technical consulting and $3.9 million covers Project Management Team salaries.  
The $6.3 million spent prior to fiscal year 2003 reduced the normal General Fund operating budget of the 
State Police in fiscal years 2001 and 2002. 
 

Hayes, Seay, Mattern & Mattern, Inc. through its subsidiary CTA Communications is the technical 
consultant to the State Police and continues to provide the technical communications expertise and monitoring 
to ensure the system will meet the current and future needs of the Commonwealth.  The State Police have 
issued and approved seven change orders with CTA Communications bringing the estimated final cost of the 
consulting engineering services to $19,970,706.  For a schedule of operating sources and uses see Appendix 
B. 
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Project Management - Organization 
 
 The Governor authorized creation of the STARS Management Group, the STARS Project 
Management Team, and the STARS User Agency Requirements Committee for various degrees of 
involvement in the STARS Project. 
 
 The STARS Management Group includes the Secretaries of Public Safety, Technology, Natural 
Resources, Commerce and Trade, Health and Human Resources, Administration, Agriculture and Forestry, 
and Finance; with the Secretary of Public Safety serving as the Chairman.  The duties of the Management 
Group are to: 
 

• Provide direction and governance for the STARS project, including 
communications privacy and security;  

 
• Review all procurements and contracts relating to the STARS project;  

 
• Coordinate and assign radio frequency licenses granted by the federal government 

to agencies of the Commonwealth; and  
 

• Promote interagency cooperation and coordination in the use of communication 
resources.  

 
The STARS User Agency Requirements Committee (UARC) consists of designees of the agency 

heads of each of the participating agencies as listed earlier in Table 1.  The duties of the UARC are to: 
 

• Advise of the needs of member agencies for the planning, design, establishment, 
and operation of STARS;  

 
• Provide advice on proposals for other federal, state, or local agencies to join 

STARS and on any proposals for third party use of STARS infrastructure; and  
 

• Assist the Management Team with the development of a comprehensive 
management plan and procedures for the use and operation of STARS. 

 
 The STARS Project Management Team is under the command of the State Police Bureau of 
Administrative and Support Services Lieutenant Colonel.  The Captain of the Property and Logistics Division 
of State Police leads the Project Management Team with his staff.  The Captain of the Communications 
Division leads the inspection and testing of hardware deliverables and is assisted by a Project Manager and a 
number of telecommunication engineers. 
 
 The organization of the Project Management Team is slightly unconventional.  Normally, there is a 
single Project Manager, who management holds accountable for the entire project’s success or failure.  In this 
case, the Property and Logistics Division Commander and Communications Division Commander share the 
roles and responsibilities of Project Manager while the individual with the designation “Project Manager” 
works under the direction of the Communications Division Commander.  This organization of the Project 
Team makes it difficult to determine who has responsibility for various aspects of the Project. 
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Project Management – Communication 
 

Based on interviews with the STARS Management Team and our observations from project meetings, 
the separation of project management responsibilities has resulted in the untimely communication of delivery 
and inspection issues between State Police Divisions.   

 
This project management structure depends heavily upon meetings for internal communication.  

However, we observed the cancellation of eight out of forty scheduled meetings in September 2007, and ten 
out of fifty-five scheduled meetings in October, all without rescheduling.  As these meetings are the primary 
means of internal communication for the Project Team, and while meeting with no purpose is unproductive, 
cancelling this amount of meetings could leave stakeholders uninformed about the project’s current progress. 
 

The Communications Division supplies the work force that inspects the adequacy of deliverables by 
Motorola.  Personnel must inspect and test every component delivered by Motorola within the STARS system 
before acceptance and payment.  Motorola agrees to provide the Project Management Team ninety-day, sixty-
day, thirty-day, and one week delivery notice when a component is ready for inspection to provide adequate 
time for the Communications Division to schedule their resources.  The Communications Division has 
expressed concern during meetings that Motorola is not making these notifications timely and the State Police 
has difficulty in scheduling resources due to short notice. 
 
 Ineffective communication between the Project Management Team and Motorola has led to an 
instance of non-compliance with Commonwealth environmental laws and policies.  The Department of 
Environmental Quality issued a notice of non-compliance to the Project Management Team when Motorola 
started work on a site in King George County before the Commonwealth completed the necessary 
environmental impact analysis. In reaction to this incident, the Project Management Team now sends a letter 
to Motorola prior to beginning construction on any future sites to establish the sequence of approvals for each 
construction phase.  
 

Further, at least one change order (described in further detail below) was the result of the Project 
Management Team not informing Motorola that they had not finalized the lease for the Fork Mountain 
construction site by the date Motorola started site work.  Future communication gaps between the Project 
Management Team and Motorola could have a material effect on the project schedule and cost. 

 
Both Commonwealth Standards for Project Management as established by the Project Management 

Division of VITA and generally followed best practices (Project Management Institute) require that projects 
have a documented Communication Plan in order to avoid the type of events described above.  Although the 
STARS Project Management Team has a communication plan included in its Project Management Plan.  The 
Team created that plan in April, 2005 and there have been no revisions since. The change in communication 
process referenced above is evidence that the original communication plan is insufficient and should be 
updated. 
 
Recommendation 1 
 

The Project Management Team should revise its Project Communication Plan to ensure all project 
stakeholders are aware of ongoing project activities.  Although meetings are valuable in project management, 
the processes and requirements for written communication should also be included in the Communication 
Plan to ensure consistency and completeness of communication. 
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Project Management – Resource Planning 
 

As we stated earlier, the Communications Division of State Police must incur the costs of inspecting 
and testing all of the deliverables of Motorola before any payment.  The Communication Division, during 
monthly scheduled meetings, has expressed concern over the need for additional resources in order to 
complete inspection and testing of scheduled deliverables.  

 
A project schedule including Motorola resources is maintained by Motorola and shared with the 

Project Management Team; however, Motorola does not maintain the needs and scheduling of State Police 
Communication Division resources for the inspection of deliverables in this schedule.  The Project 
Management Team maintains an assignment schedule to track its resources on a short-term basis.  The Project 
Management Team updates the assignment schedule on a weekly basis as Motorola communicates 
completion of deliverables.  However, this schedule extends no more than one week in advance. 
 
 The Contract between Motorola and the Commonwealth provides for timely testing and/or inspection 
of all deliverables by State Police prior to acceptance, however if testing or inspection causes a delay in the 
project schedule, the Commonwealth would be liable for any actual costs incurred by Motorola for such 
delay. Such charges may include, but are not limited to, rescheduling charges, transportation, and travel 
expenses.  
  
Recommendation 2 
 
 The Project Management Team should develop a long range assignment schedule for its internal 
resources in order to plan for the inspection and testing of deliverables by Motorola. Although the exact 
timing of deliverables may be uncertain, a long-range schedule of resources compared to deliverables will 
allow the Project Management Team to determine its needs well enough in advance to mitigate potential 
delays on behalf of the Commonwealth. 
 
Project Scheduling and Budgeting 
 
 Motorola maintains the only project schedule of activities for the STARS project.  Motorola, during 
project scheduling meetings, obtains input and guidance from the STARS Project Management Team on 
scheduling assumptions and current status. However, the Project Management Team relies on Motorola to 
update and maintain the project schedule and has no means of independently tracking overall project status.  
 
 According to Motorola as of October 29, 2007, First Division is 100 percent complete, Fifth Division 
is 93 percent complete, Second Division is 80 percent complete, Third Division is 56 percent complete, 
Seventh Division is 54 percent complete, Sixth Division is 30 percent complete, and Fourth Division is 14 
percent complete. Motorola also provides that subscriber migration is 71 percent complete, training of State 
Police on new equipment is 34 percent complete, and mobile DATA integration is 24 percent complete. 
 
 The Project Management Team tracks payments to Motorola against the major contract using the 
payment schedule from the contract. The Project Management Team also tracks capital and general fund 
expenses against total available funding; however, there is no project budget based upon a reasonable estimate 
to complete.  
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 The Project Management Institute defines a project’s estimate to complete (ETC) as “the expected 
additional cost needed to complete an activity, a group of activities, or the project.  Most techniques for 
forecasting ETC include some adjustment to the original estimate, based on project performance to date.” 
Further the Project Management Body of Knowledge considers the “Estimate to Complete” a necessary tool 
in managing a project’s budget. 
 
Recommendation 3 
 

The Project Management Team should continually monitor budget against actual costs incurred and 
estimated.  Project budget management should also make a reasonable estimate to complete, total project 
costs to date, and the available funding to complete the project. Without the development of a realistic 
estimated cost to complete the project, the Project Management Team can not determine if the current funding 
allotment will be sufficient or in excess of the actual need to complete the project. 
 
Project Delays 
 

The ability to complete the project on-time and on-budget is a concern.  Several factors have added to 
the time requirements to complete the project.  During the project meetings, one of the major issues and 
concerns with the STARS project has been the amount of time that it takes to conclude the acquisition of a 
site for a communications tower.   

 
Acquiring a communications tower includes conducting the site survey, obtaining a site lease or 

memorandum of understanding for sites owned by another agency, and obtaining the necessary regulatory 
permits for the site.  This process is currently taking seven to nine months per site.  Originally planned to take 
no more than 30 months, the project team now projects that the site infrastructure portion of the network will 
have an overall duration of 54 months.   

 
To mitigate this delay, the project team has separated the civil site construction for each Division 

from the delivery and installation of equipment.  Tower sites are being built as the permitting process is being 
completed instead of waiting on the completion of an entire Division prior to moving forward. 
 
 Additionally, the relocation of the Division 7 Headquarters in Northern Virginia to the multi-
government center at Camp 30 is expected to add an undeterminable amount of delay to the project schedule 
as the construction of this site has not begun. Multiple change orders (see Appendix C) which increase the 
scope of the project also have an impact on the overall project schedule. 
 
Scheduling Assumptions 
 
 Motorola and the Project Management Team recognized a delay of 165 days from the original project 
completion date.  In response to this delay, Motorola developed a number of assumptions in order to adjust 
the schedule and bring the end delivery date closer to the originally scheduled date. Motorola’s current project 
schedule uses these assumptions which the Project Management Team has accepted.   
 
 The Project Management Team has directed Motorola to “crash the schedule” in order to reduce the 
overall timeline for completing the project.  Crashing the Schedule involves adding additional resources 
and/or increasing the work hours of Motorola staff to deliver in a shorter time period. The Project 
Management Team in taking this approach does not appear to have considered and documented its impact on 
quality or cost to the project.  
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 One project schedule assumption is the Commonwealth has secured the locations for all tower sites 
and they will not change.  However, the Commonwealth has not yet obtained right of way or permitting for at 
least seven sites.   
 
 The current schedule includes an assumption that no extreme weather conditions will exist for the 
remainder of the project schedule, while the current critical path for the project includes a number of 
deliverables in the winter of 2008 and 2009 in the Southwest region of the state.  Also, the current contract 
schedule assumes that the Communications Division has adequate staffing to cover inspection and testing for 
all functional areas, while we expressed above that the Communication Division has not determined the level 
of staffing necessary to meet this schedule since it lacks sufficient resources to prepare a planning schedule to 
determine the adequacy of staffing. 
 

The assumptions adopted in the project schedule combine to further distance Motorola from any 
liability for project delays.  An assumption that inspections and acceptances for all hardware systems will 
occur within 30 days of delivery by Motorola limits the amount of time the Communications Division has to 
inspect and accept the system delivery in each division.  The assumption of ideal weather conditions and that 
the Project Management Team will have adequate staffing also increases the probability that the project will 
experience unexpected delays. 
 

Multiple change orders as a result of unplanned deliverables (see Appendix C) have already created 
an additional $8.4 million in project expense to the original contractual obligation.  Additional change orders 
are also likely due to the assumptions made by management in the project schedule.   
 
Recommendation 4 
 
 The Project Management Team should use reasonable, conservative assumptions in the project 
schedule to produce a realistic estimate for the completion and final delivery of the STARS project rather than 
attempting to “crash the schedule.”  Although it is important to deliver the project on-time and on-budget, the 
use of unrealistic assumptions in the project schedule will only disguise the true length of the project as long 
as the assumptions hold true. 
 

The following is the implementation schedule for the various divisions under both the original 
schedule and the accepted assumptions. 
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                 Division                 

Original Planned  
          Completion Date          

Current Planned  
           Completion Date           

Div 1 – Richmond June 2006 March 2007 (Actual) 
Div 5 – Tidewater May 2008 November 2007 
Div 2 - Culpepper July 2008 October 2008 
Div 7 - Northern Virginia October 2008 May 2009 
Div 6 - Salem April 2009 September 2009 
Div 3 - Appomattox May 2009 June 2009 
Div 4 - Wytheville September 2009 August 2009 

 
Estimated Cost of Delays 

 
Based upon the current schedule the Project Management Team accepts that project delay is 

inevitable.  Before the acceptance of the assumptions mentioned above, among others, the Project 
Management Team expected a 165 day delay in final project delivery.  By “crashing the schedule” the Project 
Management Team now expects a 55 day delay in final project delivery.  The estimated cost for retaining 
Motorola’s administrative services beyond the original schedule for Commonwealth caused delays is about 
$16,835 per day.  This cost is a baseline and does not include labor cost for completing particular jobs.  

 
Using the information available, we developed a cost estimate of what a delay could add to the cost of 

the project.  Based upon the scheduling assumptions accepted by the Project Management Team in the 
attempt to “crash the schedule,” with an anticipated project delay of 55 days at a minimum estimated cost of 
$16,835 per day, the minimum estimated project delay cost is about $926 thousand.  

 
The delay cost per day is a calculation based upon the quarterly project office allocation payments to 

Motorola per the contract and does not include any additional resources that may or may not be needed by 
Motorola to complete tasks during the day-for-day delay period as the auditor cannot estimate these costs.  
The total Bonding Authority of $361.2 million reduced by these estimated costs alone leave an estimated 
remaining capital funding after project completion of $11.9 million under the assumption that no further 
change-orders will occur. 
 

Total Bonding Authority $   361,200,000 
Less:   Total current Motorola commitment  (338,637,453) 
Total capital payments to other Vendors (through September 2007)      (9,644,216) 
Minimum Day-for-day Estimated Delay Costs (based on 55 day delay)           (925,925)
  
               Remaining capital funding assuming no further change-orders $     11,992,406 

 
 Under the assumption that there will be no future change orders to the contract with Motorola and no 
future capital expenses incurred by State Police outside of the scope of the Motorola contract the project has 
sufficient funding.  However, if change orders to the Motorola contract and additional capital expenses above 
and beyond that committed to Motorola continue to increase at the rate that they have over the past three 
years, the Project Management Team could exhaust its capital funding before the project is complete. Since 
the project management team has not developed a reasonable estimated cost to complete the project, it is 
impossible to determine whether there is sufficient funding for the project’s current scope. 

9 



 

Best Practices in Project Management 
 
 The Project Management Institute (PMI) publishes the Project Management Body of Knowledge 
Guide (PMBOK), which is an internationally recognized standard that provides the fundamentals of project 
management as they apply to a wide range of projects.  The Project Management Division of VITA has also 
adopted PMBOK practices in its Information Technology Resource Management (COV ITRM CPM 110) 
Project Management Guideline. 
 
 The PMBOK’s organization uses five process groups and nine knowledge areas which intersect one-
another.  The process groups include initiating, planning, executing, controlling, and closing the project.  
Through each of these processes, project managers should consider best practices in integration, scope, time, 
cost, quality, human resource, communication, risk, and procurement management.  Figure 1 below is a visual 
representation of how the knowledge areas and process groups intersect.  
 
Figure 1: PMBOK Knowledge Areas and Process Groups 
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 The key to this principle is that all aspects of project management are ongoing throughout the life of 
the project and that a Project Management Plan, once created, is a dynamic document, not static.  Project 
managers are guided by PMBOK to focus on the nine knowledge areas described above throughout each stage 
of the project. 
 
 Part of our review involved the comparison of these generally accepted best practices as they relate to 
project integration, scope, time, cost, quality, communication, and risk management to those practices 
followed by the STARS Project Management Team.  The chart in Appendix D summarizes the results of our 
comparison. 
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 Generally, the Project Management Team has adopted those best practices in project initiation and 
planning since VITA PMD requires them for adoption of the project.  However, the STARS Project 
Management Team has not changed or updated the initial Project Management Plan since its original creation 
in April, 2005.  There have been a number of changes during project execution to communication processes, 
resources, and even organization structure which the Project Management Plan should reflect. 
 
 The application of best practices within the knowledge areas described above should not end after the 
initial project plan is developed.  These practices have significant importance and value during the execution 
and control of the project as well. 
 
Recommendation 5 
 
 The STARS Project Management Team should continue to follow best practices in the execution, 
control, and close-out of the STARS Project.  The Project Management Plan or the procedures for the 
management of the project should reflect changes in the project management approach as they occur.  The 
requirement for completing a Project Management Plan is not a one-time formality but facilitates the use of 
best practices throughout the life of the project. 
 
Triple Constraint 

The Triple Constraint of Project Management includes the balanced management of project scope, 
project time, and project cost.  All three of these constraints have a direct impact on the quality of the 
deliverable.  The Project Management Triangle (Figure 2) is a visual depiction of this concept where each 
side represents a constraint.  One side of the triangle may not change without impacting the others.  
 
Figure 2: The Project Management Triangle (Triple Constraint) 

 
 

 The time constraint refers to the amount of time available to complete the project.  The cost constraint 
refers to the budgeted amount of funds available for the project.  The scope constraint refers to what the 
project must complete in order to produce the final deliverable.  These constraints are often competing 
constraints. For example, increased scope will typically create a need for increased time and increased cost. If 
the time constraint is tightened, costs could increase while the scope is reduced. 
 
 It is important for the STARS project to balance these three constraints to ensure that the project 
delivery is on-time, on-budget, and complete with stakeholder’s expectations.  As the Project Management 
Team moves forward under the assumptions adopted and considers future changes in order to bring this 
project in on-time and on-budget, it is essential that the quality and intended scope of the project be 
considered in all decisions.  Failure to do so could create greater long term costs to the Commonwealth 
resulting from future maintenance, upgrades, or training. 
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December 20, 2007 
 
 

The Honorable Timothy M. Kaine The Honorable Thomas J. Norment 
Governor of Virginia Chairman, Joint Legislative Audit 
State Capital    and Review Commission 
Richmond, Virginia General Assembly Building 
 Richmond, Virginia 
 

We have completed an interim review of the Virginia State Police (State Police) management of 
the Statewide Agency Radio System project, and submit our report entitled, “Interim Review of STARS.”  
We conducted our review in accordance with the standards for performance audits set forth in Government 
Auditing Standards, issued by the Comptroller General of the United States. 
 

The STARS implementation is a six-year, $338 million agreement with Motorola to design and install 
a new state of the art telecommunications and radio system for the Virginia State Police and twenty other 
agencies of the Commonwealth.  Our office monitors the status of major Commonwealth contractual 
commitments such as the Statewide Agency Radio System to help identify and prevent failures related to 
contract management in order to minimize loss to the Commonwealth. 
 
Objectives 
 

Our objectives for the review of the STARS project were to determine whether:  
 

• Project stakeholders are provided accurate and complete information to allow an 
accurate determination that the project is on-time and on-budget; 

 
• The STARS Project Management Team manages the project schedule and 

financing using generally accepted best practices; 
 

• The STARS Project Management Team has established a plan to ensure complete 
and timely communication both internally and externally to prevent project delays; 
and 

 
• The STARS Project Management Team has established adequate policies and 

procedures to enable it to effectively manage the Contract between the 
Commonwealth and Motorola. 
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Scope and Methodology 
 

Our review examined the management of the STARS project, including the contractual agreement 
between State Police and Motorola.  Our review focused on project oversight activities to date with an 
emphasis on project schedule management, project budget management, project communication, project 
funding, and contract change controls. 

 
Our work consisted of management inquiries, examination of contractual agreements, project budget, 

project schedule, review of current procedures, and attendance at STARS Progress and Schedule Review 
meetings to track implementation progress. 
 
Conclusion 
 

Overall, we found that the State Police STARS Project Management Team has provided accurate but 
not complete information to support an accurate determination that the project is on-time and on-budget.  The 
Project Management Team does not follow best practices in project scheduling and budgeting. The Project 
Management Team has not revised its plan to ensure complete and timely communication to reflect current 
needs.  The Project Management Team has not established complete policies and procedures to enable it to 
effectively manage the contract with Motorola. 

 
 

Exit Conference and Report Distribution 
 

We discussed this report with Virginia State Police’s management at an exit conference on 
January 11, 2008.  Management’s response has been included at the end of this report.  

This report is intended for the information and use of the Governor and General Assembly, 
management, and the citizens of the Commonwealth of Virginia and is a public record. 

 

 
 AUDITOR OF PUBLIC ACCOUNTS 
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AGENCY OFFICIALS 
 
 
 

Colonel W. Steven Flaherty 
Superintendent 

 
 

Lt. Col Robert G. Kemmler  
Director, Bureau of Administration 

And Support Services 
 
 

Capt. Michael E. Bolton 
STARS Program Manager 

 
 

 
 

OFFICIALS 
 
 

John W. Marshall 
Secretary of Public Safety 

 
Aneesh P. Chopra,  

Secretary of Technology 
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STARS Capital Funding Summary
From July 1, 2005 to September 30, 2007 Appendix A

Capital sources:
   Revenue bonds issued 245,900,000$  
   Unissued bonding authority 115,300,000    

               Total sources 361,200,000    

Capital sources:
   Motorola contract 184,315,027    
   W M Schlosser, Inc. 3,051,554        
   G&H Contracting 1,425,510        
   Hayes, Seay, Mattern, & Mattern, Inc. 1,440,383        
   Redi Call Communications 1,355,000        
   Federal Communication Commission 878,405           
   Other Miscellaneous Vendors* 1,493,363        

               Total uses 193,959,244    

               Net remaining funding at September 30, 2007 167,240,756$  

Source: Commonwealth Accounting and Reporting System

* Other miscellaneous capital vendors includes various contractors used in the renovation and construction for both the
central Command Center and the Southwest Command Center as well as computer hardware purchases outside of the scope
of the Motorola contract.
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Schedule of Sources and Uses - STARS Operations
From July 1, 2000 through September 30, 2007

Total 2008* 2007 2006
Operating sources:

State Police Operating Appropriation 9,524,714$   -$                   -$              1,417,139$  
General Fund STARS Appropriation 13,407,958   2,510,000       2,510,000  2,754,359    

               Total sources 22,932,672   2,510,000       2,510,000  4,171,498    

Capital uses:
Hayes, Seay, Matter, & Mattern 10,507,188   110,597          956,120     1,155,138    
State Police payroll and internal services 3,929,001     254,794          841,564     1,068,681    
Motorola services 781,820        -                     -                781,820       
Other Miscellaneous Vendors** 2,388,666     77,179            348,867     1,165,857    

               Total uses 17,606,676   442,570          2,146,551  4,171,498    

               Net of sources over uses 5,325,996$   2,067,430$     363,449$   -$                

* Fiscal year 2008 uses are only through September 30, 2007.

Source: Commonwealth Accounting and Reporting System

** Other miscellaneous operating vendors includes travel reimbursements for inspection and project management teams as
well as miscellaneous supplies and services to support the operation of the Project Management Team.
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Appendix B

2005 2004 2003 2002 2001

-$                    -$                    1,842,886$       2,716,610$      3,548,079$       
2,633,599       3,000,000       -                       -                      -                       

2,633,599       3,000,000       1,842,886         2,716,610        3,548,079         

705,100          512,762          1,257,872         2,405,128        3,404,471         
718,714          483,634          343,446            179,378           38,790              

-                      -                      -                       -                      -                       
175,481          142,792          241,568            132,104           104,818            

1,599,295       1,139,188       1,842,886         2,716,610        3,548,079         

1,034,304$     1,860,812$     -$                     -$                    -$                     
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Appendix C 
SUMMARY OF SIGNIFICANT CHANGE ORDERS 
 

To date, the STARS Project Management Team has issued and approved seventeen change orders to 
the contract, cancelled three change orders, and has four pending change orders whose costs are 
undeterminable at the time of our report.  These change orders net to an additional $8,481,474 in un-
anticipated project costs.  This increases the baseline of the Motorola contract to $338,637,453.  The 
following are some of the larger changes to the contract with Motorola: 
 
 

MotoBridge IP – June 29, 2005 
 
 At a cost of $1.4 million, Motorola will implement a technology using multiple frequencies patching 
in Division 1 rather than the single frequency patching design originally planned for all Divisions. 
 
 

Final Design Adjustments – December 29, 2005 
 
 At a net cost reduction of $3.2 million, the following three changes were made to the Contract: 
1) Seven Microwave/Radio sites within Division 1 originally planned prior to Motorola being able to perform 
“Site-walks” were determined to be non-essential and removed from the project design saving the 
Commonwealth $3.6 million;  2) Final design changes to 24 of the remaining radio sites were made to further 
reduce costs by nearly $800,000;  3) Final design changes for tower materials, shelter materials, labor for 
tower installation and labor for civil work and buildings in 20 Microwave/Radio Sites result in an increased 
cost to the Commonwealth of $1.2 million. 
 
 

Upgrade Communications for Sites – September 28, 2006 
 
 At a cost of $706,429, the Project Management Team authorized changing both the Division 1 
Burgess site and the Division 5 Eastville site to 4-channel, Microwave/Radio Sites rather than the originally 
planned Microwave-only sites.  This was necessary to obtain sufficient radio coverage for Divisions 1 and 5. 
  
 

Coverage for Tunnels – June 26, 2006 
 
 At a cost of $588,931, the project added radio sites not considered during preliminary design in the 
Monitor Merrimac Memorial Bridge Tunnel, Elizabeth River Midtown Tunnel, Hampton Roads Tunnel, and 
Elizabeth River Downtown Tunnel in order to provide signal coverage within the tunnel structures. 
 
 

Decreased Laptop Costs – September 28, 2006 
 
 At a cost reduction of $595,782, Motorola obtained the required laptop computers at a lower cost than 
originally anticipated.  The Commonwealth received the savings of $374 per laptop on 1,593 laptops. 
 
 

Additional Subscribers – September 28, 2006 
 
 At a total cost of $7,542,212, the Commonwealth added and deleted the following subscribers from 
the original STARS project group with associated costs or cost reductions to the Commonwealth: 
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Department of Forestry (DOF) $4,471,900 
Virginia Port Authority (VPA) 1,530,460 
Chesapeake Bay Bridge Tunnel (CBB) 708,505 
Department of Environmental Quality (DEQ) 671,167 
Department of Game and Inland Fisheries (DGIF) Scope Addition 367,650 
Department of Charitable Gaming (DCG) 188,903 
Virginia Marine Resources Commission (MRC) 48,790 
Remove Department of Aviation (DOAV) and  
   Department of Professional and Occupational Regulation (DPOR) (445,163) 
 $7,542,212 

 
 With the exception of the Department of Forestry who will contribute $368,000 per Appropriations 
Act Chapter 951, bond proceeds will pay the remaining additional subscriber costs. 
 
 

Coverage for Chesapeake Bay Bridge Tunnel – March 13, 2007 
 
 At a cost of $1,026,866, the change order added radio sites not considered during acceptance of the 
Chesapeake Bay Bridge Tunnel as a subscriber in a prior change order (described above), to provide signal 
coverage within the tunnel structure. 
 
 

Equipment Removal and Changes to Fork Mountain Tower Site - Pending 
 
 At a cost of $296,755, the Project Management Team will have radio equipment removed from 2,771 
existing police cruisers at a cost of $96.75 per cruiser and have radio equipment relocated from 297 old 
cruisers to new cruisers at a cost of $96.50 per cruiser. The change order also includes $185,525 in additional 
costs due to delays in the Project Management Team obtaining the lease agreement for the Fork Mountain 
tower site as well as design changes due to unexpected site conditions. 
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 Appendix D 
Best Practices as established in the Project Management Body of Knowledge (PMBOK) 
 

PMBOK Best Practice Yes Partially No 
1.6.4 Is there an organizational unit which centralizes and coordinates the 

project management function and processes?    

2.1 Is there recognized project life cycle phasing, complete with 
deliverables, phase-end acceptance, and formal authorization to start 
the next phase? 

  
 

2.2 Does the project manager and the project management team try, 
early in the project, to identify a wide range of stakeholders and 
their requirements, including negative stakeholders ("those who see 
negative outcomes from the project's success")? 

   

2.2 Is there clearly one person responsible for managing the project?    
2.2 & 9 Is there a clearly identified project sponsor - "a person or group that 

provides the financial resources for the project"?    

4.1 Is there a document (project charter) which authorizes the start of a 
project, and authorizes the project manager to expend resources on 
the project? 

   

4.1 Does the charter include a purpose or justification?    
4.1 Does the charter include the business needs?    
4.1 Does the charter include a summary schedule and budget?    
4.1 Does the charter include the expectations of stakeholders?    
4.1 Does the charter include project assumptions and constraints (time-

money-scope)?    

4.3 Does the organization have a documented Project Management 
Plan, describing how the project will be executed, monitored, and 
controlled? 

   

4.6 Is there a system in place to handle, document, and approve 
proposed or required changes to the cost, schedule, or scope?    

4.6 Is there a process in place to communicate changes to the project 
cost, schedule, or scope?    

4.7.3 Are lessons learned from the project formally recorded and 
distributed for future benefit?    

4.7.3 Are scope changes, actual costs, and actual schedule recorded?    
5.2 Does project planning produce documents (e.g. scope statement) 

including:    

 project objectives?    
 product description?    
 what is in and out of scope?    
 acceptance criteria?    
 constraints and assumptions?    
 organization structure?    
 schedule milestones?    
 approval requirements?    
 cost estimate?    
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PMBOK Best Practice Yes Partially No 
5.3 Is a work breakdown structure created providing the structure for 

the budget and schedule?    

5.4 Is there a process to obtain stakeholders' formal acceptance of the 
completed project scope?    

6.5 Are schedules produced for substantially all work on the project, 
and distributed to team members?    

6.5 Are "critical" tasks identified in the project schedule?    
6.5 Does scheduling consider the internal people resources required, 

and is the schedule reconciled against resources available?    

6.6 Are the schedules updated regularly to show actual and forecast, 
and published with a comparison to schedule baseline?    

6.7 Is appropriate corrective action taken if the project is falling behind 
schedule?    

7 Is a cost estimate produced for substantially all work on the project?    
7.3 Is the cost estimate (budget) updated regularly to show actual costs 

to date?    

7.3 Is the cost estimate (budget) updated regularly to show estimates to 
complete?    

7.3 Is the cost estimate (budget) published with a comparison to the 
approved budget?    

7.3 Is the "earned value" technique used?    
7.3 Is corrective action taken at the appropriate time if the project is 

trending over budget?    

7 Do project decisions include consideration of the cost of using or 
owning the product (Life-cycle costing or total cost of ownership)?    

8.1 Does the organization use project management process 
improvement tools:    

 benchmarking?    
 independent audits/reviews?    
 other quality planning tools?    
8.2 Does the organization take action on non-conformance within the 

project to discover the "root-cause" and initiate preventative and 
corrective action? 

   

9 Do cross-functional team members join the project early and 
participate in project planning and decision making?    

9.1.2.1 Do all team members have a clear understanding of their roles and 
responsibilities?    

9.1.3.1 Does team member authority reasonably match responsibility?    
9.1.3.1 Does assignment of team members take into account their 

competencies, cost, and responsibilities?    

9.3.1 Once project execution is started, is each team member's duration 
on the project planned and therefore reasonably predictable?    

9.4 Does the core proejct management team reasonably observe team 
behaviour, manage conflict, and resolve issues?    

9.4 Does the project manager or team reasonably evaluate team and 
team member performance and provide feedback for improvement?    
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PMBOK Best Practice Yes Partially No 
10.1 In project planning has the team determined the information and 

communication needs of the stakeholders as follows:    

 Who are the stakeholders?    
 Who needs what information?    
 When is the information needed?    
 How will it be provided?    
 Who will provide the information?    
10 Do stakeholders (including team members) feel that 

communications processes are reasonably sufficient?    

10.3 Is there regular status reporting (work achieved versus work 
scheduled, percentages complete, future forecast progress, issues 
and problems, recommended corrective action) to appropriate 
stakeholders? 

   

10.4.3 Are issues logs used to document concerns and their resolutions?    
11.1.3.1 Does the project team have a defined methodology for risk 

management?    

 Does the risk management methodology include roles and 
responsibilities?    

 Does the risk management methodology include a means for 
categorizing and prioritizing risks?    

11.2 Does the team identify and document risk events (e.g. brainstorming 
sessions, interviewing subject matter experts)?    

11.2.3 Is a document maintained logging all identified risks, their priorities 
or categories, and an "owner" for each risk?    

11.3 Are the probability and impact of each risk estimated?    
11.5 After identifying risks does the team develop and document 

appropriate responses?    

11.5.2 In planning, does the team identify and document "opportunities" 
(uncertainties with potential positive effects on the project)?    

11.6 During project execution, does the team monitor identified risks and 
ensure or revise risk responses with the risk owner or appropriate 
stakeholder? 

   

11.6 During project execution, does the team continue to identify, 
document, analyze, and respond to new risks?    

11.6.2.5 Does the project use contingency reserves in the budget and 
schedule?    

11.6.2.5 Does the project consciously manage contingencies during the 
execution of the project?    
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